A double stain for total and oxidized proteins from two-dimensional fingerprints.
Oxidative modification of proteins plays a major role in the etiology of aging and age-related diseases. For example, in Alzheimer's disease, although evidence points to oxidation of proteins as a causative factor in loss of cognitive abilities, it is not known which specific proteins of the brain are most susceptible to these modifications. Thus, it is of interest to identify the specific proteins which are susceptible to oxidation in vivo. Two-dimensional protein fingerprint methods offer the analytical potential for resolution of thousands of individual proteins from tissues, and the oxidized proteins can be visualized with immunological probes. Sensitive methods permit recovery and sufficient amino acid sequencing to identify these proteins. However, for such analyses it is essential to simultaneously analyze both protein content and level of oxidation. We have evaluated several approaches, identified the sources of artifacts and interferences, and developed a double-staining procedure that allows visualization and quantitation of total protein patterns as well as the specific oxidized proteins from two-dimensional protein fingerprints. The method has been applied to cells grown in culture and to tissue extracts from young and old animals.